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usefulness of manipulating product characteristics as an alternative
to adding nitrite to control microbial proliferation.  Therefore,
known interactions are mentioned in the following discussion, and
some recommendations for future work in this connection have been
included at the end of Chapter 3.

Acidity

Each microorganism has a characteristic optimal pH for growth
above and below which growth decreases until values that limit growth
are reached.  Only a few foods are alkaline, and use of pH high
enough to control microorganisms is not relevant to a discussion of
meat products.  However, the acidity of foods has for centuries been
increased (and the pH lowered) naturally by fermentation or deliber-
ately by the addition of acids.  In some products, including a few
cured meats, acidity may be the primary factor in preservation, but
usually a suboptimal pH is complementary to other inhibitory factors
(International Commission on Microbiological Specifications for
Foods, 1980, pp. 92-111, 136-159, 333-409).  Throughout the following
discussion, it should be borne in mind that the growth of some orga-
nisms, such as molds, may result in microenvironments of altered
(higher) pH in some products (e.g., acid tomato products).  These
microenvironments may be more favorable to proliferation of pathogens
than the general product pH.  This possibility exists for cured meats.

The pathogen of key concern in most cured products and many other
preserved (e.g., canned) foods is C_. botulinum.  Foods are widely
classified as low-acid or high-acid, with a pH of 4.6 as the dividing
line. Below this line, outgrowth of C_. botulinum spores and cell
multiplication will not occur in most media (Odlaug and Pflug, 1970).
Raatjes and Smelt (1979) recently reported growth in a particulate
optimal complex medium whose pH was 4.2, but that is probably of
little significance with respect to the safety or spoilage of cured
products, inasmuch as all contain other inhibitory factors that act
in concert to raise the minimal pH needed for inhibition of spore out-
growth and of cell multiplication.  Decreasing pH below 7.0 increases
the inhibitory effects of salt on vegetative cells of C_. botulinum
(Baird-Parker and Freame, 1967) and the effects of nitrite on a
variety of microorganisms (Castellani and Niven, 1955; Tarr, 1941a,b,
1942, 1944).

The pH of most cured meats is 5.5-6.6.  On rare occasions, it is
as high as about 7.0-7.2 (International Commission on Microbiological
Specifications for Foods, 1980, pp. 333-409).  The role of pH in the
inhibition of microbial proliferation and the way in which the lower-
ing of pH is achieved vary among cured products.  Some products, such
as traditionally produced fermented sausages (e.g., salami and summer
sausage), are often made at ambient temperatures.  Lactic-acid-
producing organisms that are naturally present as contaminants in the
sausage mix are relied on to ferment carbohydrates in the formulation